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(54) COLOR IMAGE PRINTER 

(57)Abstract: 

PURPOSE: To reduce color slurring in both main and sub- 
scanning directions with simple and inexpensive 
configuration. 

CONSTITUTION: A color laser printer 3 prints out a test 
pattern color image onto recording paper. An image 
scanner 1 reads out the test pattern color image of the 
recording paper and gives the image to a data processor 2. 
The data processor 2 displays the test pattern image data 
and reference pattern image data read out of a 2nd storage 
means on a display device 4 overlappingly and a 
manipulated quantity of a mouse 5 for each color is fed to 
the color laser printer 3 as color slurring correction data 
for each color based on the manipulation of the mouse 5 to 
match the test pattern image with the reference pattern 
image for each color. The color laser printer 3 corrects an 
emission timing of a laser beam to a corresponding 
photosensitive drum from each laser unit based on the 
color slurring correction data for each color. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A color laser beam printer which is provided with the following, modulates a laser beam 
irradiated by photoconductive drum corresponding from each laser unit based on image data 
supplied from said data processing device, and prints a picture on a recording form, The 1st 
memory measure test pattern color image data which consists of a test pattern for every color was 
remembered to be, Provide the 2nd memory measure reference pattern image data which consists 
of a reference pattern for every [ corresponding to said each test pattern ] color was remembered 
to be, and said data processing device, Read said test pattern color image data from said 1st 
memory measure, supply said color laser beam printer, and said color laser beam printer. Based on 
test pattern color image data supplied from said data processing device, print a test pattern color 
picture on a recording form, and said image scanner, By said color laser beam printer, read a test 
pattern color picture printed by recording form, output test pattern image data, and said data 
processing device, Test pattern image data supplied from said image scanner and reference pattern 
image data read from said 2nd memory measure are displayed on said display in piles, Based on 
operation of said control means which coincides a test pattern image and a reference pattern 
picture for every color displayed on said display, As color gap amendment data for every color, 
supply a control input of said control means for every color to said color laser beam printer, and 
said color laser beam printer, A color picture printer amending irradiation timing of a laser beam to 
a photoconductive drum corresponding from each laser unit based on color gap amendment data 
for every color supplied from said data processing device. 

An image scanner which reads a picture printed by recording form and outputs image data. 

A data processing device which has a display, does processing and edit of image data supplied from 

said image scanner based on operation of a control means, and creates image data. 

Two or more laser units provided for two or more colors of every. 

Two or more photoconductive drums provided corresponding to a laser unit of this plurality. 

[Claim 2]A color laser beam printer which is provided with the following, modulates a laser beam 
irradiated by photoconductive drum corresponding from each laser unit based on image data 
supplied from said data processing device, and prints a picture on a recording form, The 1 st 
memory measure test pattern color image data which consists of a test pattern for every color was 
remembered to be, Provide the 2nd memory measure reference pattern image data which consists 
of a reference pattern for every [ corresponding to said each test pattern ] color was remembered 
to be, and said data processing device, Read said test pattern color image data from said 1st 
memory measure, supply said color laser beam printer, and said color laser beam printer, Based on 
test pattern color image data supplied from said data processing device, print a test pattern color 
picture on a recording form, and said image scanner, By said color laser beam printer, read a test 
pattern color picture printed by recording form, output test pattern image data, and said data 
processing device, Based on test pattern image data supplied from said image scanner, and 
reference pattern image data read from said 2nd memory measure, A difference of a center 
position of a test pattern for every color and a center position of a corresponding reference 
pattern is computed, respectively, As color gap amendment data for every color, supply each 
computed result to said color laser beam printer, and said color laser beam printer, A color picture 
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printer amending irradiation timing of a laser beam to a photoconductive drum corresponding from 
each laser unit based on color gap amendment data for every color supplied from said data 
processing device. 

An image scanner which reads a picture printed by recording form and outputs image data. 

A data processing device which has a display, does processing and edit of image data supplied from 

said image scanner based on operation of a control means, and creates image data. 

Two or more laser units provided for two or more colors of every. 

Two or more photoconductive drums provided corresponding to a laser unit of this plurality. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention processes the image data read with the image scanner with 
data processing devices, such as a personal computer, creates color image data, and relates to the 
color picture printer which prints the color image data on a recording form by a color laser beam 
printer. 
[0002] 

[Description of the Prior Art]Generally the color laser beam printer of the conventional multi-drum 
method is printing the color picture on the recording form by the method shown below. First, based 
on the inputted color image data, a photoconductive drum corresponding, respectively from the 
laser unit provided for every color, such as yellow, cyanogen, magenta, or black, is irradiated with a 
laser beam, and a latent image is formed. Next, after developing each latent image formed on each 
photoconductive drum with the corresponding toner of a color and transferring each toner image on 
each photoconductive drum in piles on one sheet of recording form with the development unit 
provided for every color, respectively, you are making it fixed to a recording form. 
[0003]Namely, since the color laser beam printer is transferring the toner image of three colors or 
four colors in piles on one sheet of recording form one by one, when the print position of each 
toner image shifts mutually. Tone cannot differ to the inputted color image data, or when the worst, 
it will become impossible to decipher a character etc. Therefore, although it is required that the 
heavy accuracy of each toner image should be high, for that purpose, the fixing position accuracy 
of a photoconductive drum or a laser unit provided for every color is required. However, since it is 
determined by mechanical accuracy, the fixing position accuracy of a photoconductive drum or a 
laser unit is seldom expectable. A photoconductive drum and a laser unit are in a main part, and 
since the space of these circumferences is also narrow, there is a limit in tuning these positions 
finely manually. 

[0004]Then, the scanning direction of the laser beam to the recording form conveyed in the 
conventional color laser beam printer (it aims to intersect perpendicularly with the transportation 
direction of a recording form, and) the following and a scanning direction — saying — both as if a 
predetermined picture being printed to each field to which only the kind of color used was divided, 
Form position gap detectors, such as CCD, in the prescribed position of each field, and the amount 
of relative location gaps of each picture is calculated according to the output of this position gap 
detector, When only time to be equivalent to the amount of relative location gaps amends the laser 
beam writing timing to each photoconductive drum, respectively, the color gap of a vertical 
scanning direction (transportation direction of a recording form) is reduced (refer to JP,62- 
242969,A). Provide line type CCD in each side of each photo conductor, and each CCD detects a 
gap of the scanning point on each photo conductor of a laser beam, By changing the abnormal- 
conditions time of onset by the color image data of a laser beam based on the detection result, 
what reduces a color gap of a scanning direction is proposed (refer to JP,63~65457,A). 
[0005] 

[Problem(s) to be Solved by the Invention]As explained above, the art of reducing a color gap of a 
vertical scanning direction is indicated by JP,62-242969,A, and the art of reducing a color gap of a 
scanning direction is indicated by JP,63-65457,A at it, but. If it is going to reduce a color gap of 
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both a scanning direction and a vertical scanning direction, only combining such art, much CCD will 
be needed and a device will become expensive. This invention was made under such a background 
and an object of this invention is to provide the color picture printer which can reduce a color gap 
of both a scanning direction and a vertical scanning direction with cheap and easy composition. 
[0006] 

[Means for Solving the Problem]An image scanner which the invention according to claim 1 reads a 
picture printed by recording form, and outputs image data, Based on operation of a control means, 
image data which has a display and was supplied from said image scanner Processing and a data 
processing device which edits and creates image data, It has two or more laser units provided for 
two or more colors of every, and two or more photoconductive drums provided corresponding to a 
laser unit of this plurality, A color laser beam printer which modulates a laser beam irradiated by 
photoconductive drum corresponding from each laser unit based on image data supplied from said 
data processing device, and prints a picture on a recording form, The 1st memory measure test 
pattern color image data which consists of a test pattern for every color was remembered to be, 
Provide the 2nd memory measure reference pattern image data which consists of a reference 
pattern for every [ corresponding to said each test pattern ] color was remembered to be, and said 
data processing device, Read said test pattern color image data from said 1st memory measure, 
supply said color laser beam printer, and said color laser beam printer based on test pattern color 
image data supplied from said data processing device, Print a test pattern color picture on a 
recording form, and said image scanner, By said color laser beam printer, read a test pattern color 
picture printed by recording form, output test pattern image data, and said data processing device, 
Test pattern image data supplied from said image scanner, Reference pattern image data read from 
said 2nd memory measure is displayed on said display in piles, Based on operation of said control 
means which coincides a test pattern image and a reference pattern picture for every color 
displayed on said display, As color gap amendment data for every color, supply a control input of 
said control means for every color to said color laser beam printer, and said color laser beam 
printer, It is characterized by amending irradiation timing of a laser beam to a photoconductive 
drum corresponding from each laser unit based on color gap amendment data for every color 
supplied from said data processing device. 

[0007]An image scanner which the invention according to claim 2 reads a picture printed by 
recording form, and outputs image data, Based on operation of a control means, image data which 
has a display and was supplied from said image scanner Processing and a data processing device 
which edits and creates image data, It has two or more laser units provided for two or more colors 
of every, and two or more photoconductive drums provided corresponding to a laser unit of this 
plurality, A color laser beam printer which modulates a laser beam irradiated by photoconductive 
drum corresponding from each laser unit based on image data supplied from said data processing 
device, and prints a picture on a recording form, The 1st memory measure test pattern color image 
data which consists of a test pattern for every color was remembered to be, Provide the 2nd 
memory measure reference pattern image data which consists of a reference pattern for every 
[ corresponding to said each test pattern ] color was remembered to be, and said data processing 
device, Read said test pattern color image data from said 1st memory measure, supply said color 
laser beam printer, and said color laser beam printer based on test pattern color image data 
supplied from said data processing device, Print a test pattern color picture on a recording form, 
and said image scanner, By said color laser beam printer, read a test pattern color picture printed 
by recording form, output test pattern image data, and said data processing device, Test pattern 
image data supplied from said image scanner, Based on reference pattern image data read from 
said 2nd memory measure, A difference of a center position of a test pattern for every color and a 
center position of a corresponding reference pattern is computed, respectively, As color gap 
amendment data for every color, supply each computed result to said color laser beam printer, and 
said color laser beam printer, It is characterized by amending irradiation timing of a laser beam to a 
photoconductive drum corresponding from each laser unit based on color gap amendment data for 
every color supplied from said data processing device. 
[0008] 

[Function]An operator makes the picture of the test pattern printed by the image scanner at the 
above-mentioned recording form read according to the invention according to claim 1, after making 
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a recording form print first the test pattern in which the state of a color gap of the present is 
shown by a color laser beam printer. Next, the picture of the test pattern which the operator made 
the display of the data processing device read to an image scanner, A control means is operated 
and the amendment data of the color gap for every color is created until two pictures are in 
agreement displaying in piles the picture of the reference pattern memorized by the 2nd memory 
measure, and looking at a scope. The amendment data of the color gap for every color of this is 
supplied to a color laser beam printer, and since the irradiation timing of the laser beam to a 
photoconductive drum corresponding from each laser unit is amended, a color gap is amended by 
easy operation. Since the amendment data of the color gap for every color is automatically created 
by a data processing device according to the invention according to claim 2, operation becomes 
easy further rather than the invention according to claim 1. 
[0009] 

[Example]Hereafter t the example of this invention is described with reference to drawings. Drawing 
jMs a schematic diagram showing the composition of the color picture printer by the 1st example 
of this invention. In the data processing device 2 with which this color picture printer consists the 
image data read with the image scanner 1 of general purpose computers, such as a personal 
computer, The mouse 5 and keyboard which are mentioned later are operated, processing, edit, etc. 
are processed, or new data is added, color image data is created, and the color image data is 
printed on a recording form by the color laser beam printer 3. 

[0010]In drawing 1 , the image scanner 1 reads the image data of monochrome in the image reading 
side. CPU (central processing unit) which controls each part of a device on the main part 2a of the 
data processing device 2, ROM the various control programs used in CPU are remembered to be, 
RAM which loads each control program, or memorizes data while a control program performs, or 
memorizes color image data, The application program is memorized or the floppy disk drive unit etc. 
which drive the floppy disk by which various data is memorized are built in. The keyboard (graphic 
display abbreviation) etc. which comprise the display 4 of the CRT display etc. in which color image 
data etc. are displayed, the mouse 5, a ten key, a function key, etc. are connected to the data 
processing device 2. 

[001 1]Next, the mouse 5 is explained. In order that an operator may move the cursor currently 
displayed on the display 4 and may do menu selection and tab control specification, If prescribed 
distance movement of the mouse 5 is made to carry out in the direction of the menu to select or 
the position to specify on a table, looking at a display screen, the mouse 5 will transmit the mouse 
data according to the migration length and the move direction of own to CPU of data processing 
device 2 inside. Thereby, CPU is moved in a predetermined distance and direction according to the 
mouse data which mentioned above the cursor currently displayed on the display 4. 
[0012]And if cursor reaches the above-mentioned menu to select and the position to specify and 
an operator clicks the determination button of the mouse 5, the mouse 5 will transmit the signal of 
the purport that the menu was selected, or the signal of the purport that the position was specified 
to CPU. Thereby, CPU performs processing about the selected menu or the specified position. 
[0013]Next, the composition of the color laser beam printer 3 is explained. The schematic diagram 
where drawing 2 expresses the mechanical constitution of the color laser beam printer 3, and 
drawing 3 are the block diagrams showing the electric constitution. This color laser beam printer 3 
is what mainly creates the advertisement leaflets of retail stores, such as a supermarket, etc., for 
example, It is not what also expresses neutral colors by printing the above-mentioned three 
primary colors which were indicated by JP,62-242969,A mentioned above and JP,63-65457,A, or 4 
primary colors to the same field, and mixing, Three primary colors (this example black, red, blue) are 
printed to the separate field of a recording form, respectively. However, also in this color laser 
beam printer 3, since a color gap is caused like the conventional printer mentioned above when the 
physical relationship of each photoconductive drum and a recording form shifts, naturally there is 
the necessity of preventing that color gap. 

[0014]In drawing 2 and drawing 3 , while CPU6 controls each part in the color laser beam printer 3 
by processing using the working area of RAM8 according to the control program memorized by 
ROM7, Various data, such as the data processing device 2 and color image data, is transmitted and 
received using the communication interface 9. The above-mentioned color image data is stored 
temporarily in the color picture data area of RAM8. 
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[0015]The feeding part 10 projects in the end part lower part ( drawing 2 Nakamigi back lower part) 
of color laser beam printer 3 main part (henceforth a printer body) in part, and is provided in it, It 
consists of the sheet paper cassette 1 1 by which the recording form was stored, a feed roller 
which is not illustrated, etc., and a recording form is laid on the transportation belt 13 which 
constitutes the transportation part 12 based on the feed instructions from CPU6. The 
transportation part 12 is formed in the lower part of a printer book inside-of-the-body part, 
consists of the above-mentioned transportation belt 13, the transportation rollers 14 and 15, etc., 
and conveys the recording form laid on the transportation belt 1 3 based on the conveyance 
instructions from CPU6 from the drawing 2 Nakamigi side to left-hand side. 

[0016]The laser units 16-18 are black and a red and blue object for printing, respectively, along the 
transportation direction of the transportation belt 13, set a prescribed interval to the transportation 
belt 1 3 upper part of a printer book inside-of-the-body part, respectively, and are provided in it. 
The photoconductive drums 19-21 are black and a red and blue object for printing, respectively, 
near the transportation belt 13 upper part, along the transportation direction of the transportation 
belt 13, set a prescribed interval, respectively and are provided. The development units 22-24 are 
black and a red and blue object for printing, respectively, near the corresponding photoconductive 
drums 19-21 of the transportation belt 13 upper part, along the transportation direction of the 
transportation belt 13, set a prescribed interval, respectively and are provided. 

[0017]The laser unit 16 modulates the laser beam oscillated in the internal laser oscillation part 16a 
based on the color image data and the print command for black which are supplied from CPU6, A 
latent image is formed by being provided in the position which counters, and irradiating with it the 
peripheral surface of the photoconductive drum 19 for black which rotates with a prescribed speed, 
carrying out the horizontal scanning of the modulated laser beam to a scanning direction (shaft 
orientations of the photoconductive drum 19) by the polygon mirror which is not illustrated. In this 
case, the picture of color image data and the latent image formed on the peripheral surface of the 
photoconductive drum 19 can be made to correspond to the couple 1 by taking the synchronization 
with rotation of the photoconductive drum 19 and the exposure of a laser beam. The development 
unit 22 is transferred in in the paper [ record ] it is conveyed with the transportation belt 13 which 
is driving the developed black toner image on the photoconductive drum 19 synchronizing with 
rotation of the photoconductive drum 19 while it develops the latent image formed on the 
peripheral surface of the photoconductive drum 19 with a black toner. 
[0018]The laser unit 17, the laser oscillation part 17a, the photoconductive drum 20, the 
development unit 23 and the laser unit 18, the laser oscillation part 18a, The former forms the 
latent image for red in the photoconductive drum 20 based on the color image data for red, and the 
photoconductive drum 21 and the development unit 24 transfer a red toner image on a recording 
form, It operates like the above-mentioned laser unit 1 6, the laser oscillation part 1 6a f the 
photoconductive drum 19, and the development unit 22 except the latter forming the latent image 
for blue in the photoconductive drum 21 based on the color image data for blue, and transferring a 
blue toner image on a recording form. However, alignment of each photoconductive drums 19-21 
and a recording form is performed. 

[0019]And the recording form with which black and each red and blue toner image were transferred 
is conveyed with the transportation belt 13, and it is conveyed by fixing part 25 inside provided in 
the other end lower part (left-hand side lower part in drawing 2 ) of the printer body, and is fixed to 
a toner image there, and a color picture is formed in the record paper. Next, the recording form 
with which the color picture was formed is discharged outside from the outlet 26 formed in the 
other end lower part of a printer body, and is laid on the delivery tray 27. 

[0020]In such composition, the processing which determines the value which amends the position 
of the color gap for every color of the color laser beam printer 3 in the data processing device 2 is 
explained with reference to the flow chart shown in drawing 4 . In order to investigate the state of a 
color gap of the present color laser beam printer 3, and its quantity, he makes a recording form 
print first the test pattern shown in drawing 5 (a) by the color laser beam printer 3, before an 
operator performs this processing. 

[0021 ]In drawing 5 (a), they are black and the red and blue test patterns 28-30 sequentially from 
the left. The color image data for one sheet of recording form of the test pattern shown in drawing 
5_(a), Since it memorizes beforehand to the predetermined field of RAM of the data processing 
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device 2, an operator, Operate the keyboard and the mouse 5 of the data processing device 2, 
make this color image data read from the above-mentioned RAM, it is made to transmit to the 
color laser beam printer 3, and a recording form is made to print the color picture of a test pattern. 
Since this test pattern printing processing is the same as usual, that explanation is omitted. 
[0022]Next, when an operator operates the keyboard and the mouse 5 of the data processing 
device 2 and makes the data processing device 2 correction value determining mode, CPU of the 
data processing device 2, It progresses to processing of step SA1 of drawing 4 , the image data for 
one sheet of recording form of the reference pattern beforehand memorized to the predetermined 
field of RAM (refer to drawing 5 (b)) is read, and the picture of a reference pattern is displayed on 
the display 4. 

[0023]In drawing 5 (b), they are black, red, and the reference patterns 31-33 for blue sequentially 
from the left. The image data of this reference pattern, and the color image data of the test pattern 
shown in drawing 5 (a), The relative address in each field of the above-mentioned RAM is a thing 
corresponding to the couple 1, If each is printed in piles on the same recording form when the 
alignment of each photoconductive drums 19-21 of the color laser beam printer 3 and a recording 
form, etc. are made correctly, the test patterns 28-30 and the reference patterns 31-33 will lap 
thoroughly. 

[0024]Next, an operator operates the switch which directs reading of the image scanner 1, or a 
button, after doing correctly alignment of the recording form with which the test pattern prepared 
before starting this processing was printed to the image reading side of the image scanner 1. 
Thereby, after the image scanner 1 reads in an image reading side the test pattern printed by the 
recording form and changes it into the image data of monochrome, it transmits the monochrome 
picture data to the data processing device 2. 

[0025]Thereby, CPU of the data processing device 2 progresses to processing of step SA2 of 
drawing 4 , and after reading the monochrome picture data transmitted from the image scanner 1 
and storing temporarily to the predetermined field of RAM, it progresses to step SA3. In step SA3, 
it puts on the picture of the reference pattern displayed on the display 4 by processing of step 
SA1, and reads by processing of step SA2, and it progresses to step SA4, after displaying the 
monochrome picture of the test pattern memorized to the predetermined field of RAM (refer to 
drawing 5 (c)). 

[0026]Therefore, the operator can grasp visually the state and quantity of a color gap of the 
scanning direction for every present color and a vertical scanning direction by seeing the screen 
displayed on this display 4. And in order to amend the above-mentioned color gap, an operator 
operates the mouse 5 so that it may mention later, and the test patterns 28-30 and the reference 
patterns 31-33 which were displayed on the display 4 may be in agreement, respectively. 
[0027]In step SA4, CPU of the data processing device 2 judges whether the determination button 
of the mouse 5 was clicked. The judgment is repeated when this decision result is "NO." An 
operator operates the mouse 5, in order to amend a black color gap first, is in the black reference 
pattern 31 of **, and moves the cursor currently displayed on the display 4 on the test pattern 28 
for black, and a determination button is clicked in order to specify the position as a reference point. 
Thereby, the decision result of step SA4 serves as "YES", and CPU of the data processing device 
2 progresses to step SA5. 

[0028]Even when it is in a position with unsuitable cursor, i.e., the position which are in the 
reference pattern 31 and is not up [ of the test pattern 28 for black ], and the determination button 
of the mouse 5 is clicked, The decision result of step SA4 does not serve as "YES", but it repeats 
judgment of step SA4 until the determination button of the mouse 5 is clicked, when cursor is in a 
suitable position. 

[0029]While cursor when the determination button of the mouse 5 is clicked first distinguishes the 
color specified by in which reference pattern it is and memorizes the color to the predetermined 
register of RAM in step SA5, The position on the monochrome picture for one sheet of recording 
form of the test pattern which made the position of the cursor the reference point of the color, and 
was displayed on the display 4 of the reference point, That is, it progresses to step SA6, after 
memorizing the relative address corresponding to the above-mentioned reference point in RAM the 
test pattern was remembered to be to the predetermined register of RAM. 

[0030]In the monochrome picture data for one sheet of recording form of the test pattern which 
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was read by processing of step SA2 and memorized to the predetermined field of RAM in step SA6, 
It searches for the range in which the data which has the same value as the value of the data 
memorized at the relative address of the reference point memorized to the predetermined register 
of RAM exists continuously by processing of step SA5, namely, recognition of the shape of a 
picture and a size which has the same luminosity as the luminosity of a reference point is 
performed. Next, it progresses to step SA7, after memorizing to the predetermined address of RAM 
in quest of the relative address of the picture acquired as a result of the above-mentioned search. 
[0031]In step SA7, it progresses to step SA8, after moving a picture. Movement of this picture is 
made to slide to the position which he makes move cursor and wishes, with the determination 
button of the mouse 5 clicked, and is performed by [ of the position of choice ] by the way making 
a determination button turn off. Therefore, based on the signal of the purport that the mouse data 
and the movement zone which CPU of the data processing device 2 produces by movement of the 
mouse 5 are become final and conclusive, The cursor which makes move the picture recognized on 
the image data read by step SA2, and is displayed on the display 4, and the specified picture are 
moved on a screen. After an operator repeats operation of the above-mentioned mouse 5 until he 
is in agreement with the reference pattern 31 in which the black test pattern 28 corresponds, for 
example, he makes the determination button of the mouse 5 turn off. 

[0032]In step SA8, CPU of the data processing device 2 judges whether the signal of the purport 
that the movement zone of a picture is become final and conclusive was inputted by turning off the 
determination button of the mouse 5. When this decision result is "NO", it returns to step SA7. 
When the decision result of **** and step SA8 is "YES" when (i.e., when the signal of the purport 
that the movement zone of a picture is become final and conclusive by turning off the 
determination button of the mouse 5 is inputted), it progresses to step SA9. 

[0033]The relative address corresponding to the reference point of the specified color (in the case 
of now black) memorized to the predetermined register of RAM by processing of step SA5 in step 
SA9, After searching for a difference with the relative address of RAM corresponding to the 
position of cursor when a determination button is turned off by step SA8 about a scanning 
direction and a vertical scanning direction, It progresses to step SA10, after memorizing to the 
predetermined register of RAM as correction value data of the color specified by processing of 
step SA5. 

[0034]In step SA10, it is judged whether the memory to the predetermined register of RAM of black 
and the correction value data mentioned above about red and blue all was completed. When this 
decision result is "NO", it returns to step SA4 and Steps SA4-SA9 are processed about the 
following color. When the decision result of **** and step SA10 is "YES" when (i.e., when the 
memory to the predetermined register of RAM of correction value data is completed about black 
and red and blue all), it progresses to step SA1 1. In step SA1 1, after transmitting the correction 
value data for every color memorized to the predetermined register of RAM by processing of step 
SA9 to the color laser beam printer 3 one by one with the data of the purport that it is the kind 
data and correction value data of a color, a series of processings are ended. Since the correction 
value data of the scanning direction for every color and a vertical scanning direction is transmitted 
to the color laser beam printer 3 by the processing explained above, simply and quick moreover, 
operation is exact. 

[0035]Next, printing and data storage processing of CPU6 of the color laser beam printer 3 are 
explained with reference to the flow chart shown in drawing 6 . If the color image data or correction 
value data transmitted from the data processing device 2 is inputted via the communication 
interface 9, printing and data storage processing shown in drawing 6 will start. CPU6 judges first 
whether the data followed and inputted into processing of step SB1 is correction value data based 
on the existence of the data of the purport that it is correction value data. When this decision 
result is "YES", it progresses to step SB2. 

[0036]In step SB2, after memorizing the inputted correction value data to the predetermined 
register of RAM8 for every color, a series of processings are ended. When the decision result of 

an d s tep SB1 is "NO" when (i.e., when the inputted data is color image data), it progresses to 
step SB3. In step SB3, it progresses to step SB4, after starting each part, such as transmitting 
feed instructions to the feeding part 10, and transmitting a print command to conveyance 
instructions and each laser units 16-18 at the transportation part 12. Thereby, the feeding part 10 
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takes out a recording form from the sheet paper cassette 11, and lays it on the transportation belt 
13, the transportation part 12 conveys a recording form with the transportation belt 13, and each 
laser units 16-18 start rotation of a polygon mirror to each timing. 

[0037]In step SB4 t it progresses to step SB5, after reading the black correction value data 
memorized by the predetermined register of RAM8. Since rotation of the photoconductive drum 19 
and the scan of the laser beam modulated with black color image data synchronize in step SB5, 
After changing into each temporal data of a scanning direction and a vertical scanning direction the 
black correction value data read by processing of step SB4, the timing which transmits black color 
image data to the laser unit 16 is amended. And he follows CPU6 to step SB6. In step SB6, it 
progresses to step SB7 f after transmitting black color image data to the laser unit 16 to the timing 
amended by processing of step SB5. 

[0038]The laser unit 16 modulates the laser beam of the laser oscillation part 16a by this based on 
the color image data for black transmitted from CPU6, A latent image is formed by glaring carrying 
out the horizontal scanning of the modulated laser beam to the peripheral surface of the 
photoconductive drum 19 for black which rotates with a prescribed speed by the polygon mirror 
which is not illustrated in a scanning direction. And the development unit 22 transfers the 
developed black toner image on the photoconductive drum 19 in in the paper [ record ] it is 
conveyed with the transportation belt 13 while developing the latent image formed on the 
peripheral surface of the photoconductive drum 1 9 with a black toner. 
[0039]ln step SB7, it progresses to step SB8, after reading the red correction value data 
memorized by the predetermined register of RAM 8. In step SB5, after changing into each temporal 
data of a scanning direction and a vertical scanning direction the red correction value data read by 
processing of step SB7, the timing which transmits red color image data to the laser unit 1 7 is 
amended. And he follows CPU6 to step SB9. In step SB9, it progresses to step SB 10, after 
transmitting red color image data to the laser unit 17 to the timing amended by processing of step 
SB8. 

[0040]The laser unit 17 modulates the laser beam of the laser oscillation part 17a by this based on 
the color image data for red transmitted from CPU6, A latent image is formed by glaring carrying 
out the horizontal scanning of the modulated laser beam to the peripheral surface of the 
photoconductive drum 20 for red which rotates with a prescribed speed by the polygon mirror 
which is not illustrated in a scanning direction. And the development unit 23 transfers the 
developed red toner image on the photoconductive drum 20 in in the paper [ the black toner image 
was transferred / record ] it is conveyed with the transportation belt 13 while developing the latent 
image formed on the peripheral surface of the photoconductive drum 20 with a red toner. 
[0041]In step SB10, it progresses to step SB1 1, after reading the blue correction value data 
memorized by the predetermined register of RAM 8. In step SB1 1, after changing into each temporal 
data of a scanning direction and a vertical scanning direction the blue correction value data read by 
processing of step SB10 f the timing which transmits blue color image data to the laser unit 18 is 
amended. And he follows CPU6 to step SB 1 1. In step SB1 1, after transmitting blue color image 
data to the laser unit 18 to the timing amended by processing of step SB1 1, a series of processings 
are ended. 

[0042]The laser unit 18 modulates the laser beam of the laser oscillation part 18a by this based on 
the color image data for blue transmitted from CPU6, A latent image is formed by glaring carrying 
out the horizontal scanning of the modulated laser beam to the peripheral surface of the 
photoconductive drum 21 for blue which rotates with a prescribed speed by the polygon mirror 
which is not illustrated in a scanning direction. And the development unit 24 transfers the 
developed blue toner image on the photoconductive drum 21 in in the paper [ the black and red 
toner image was transferred / record ] it is conveyed with the transportation belt 13 while 
developing the latent image formed on the peripheral surface of the photoconductive drum 21 with 
a blue toner. 

[0043]And the recording form with which black and each red and blue toner image were transferred 
is conveyed with the transportation belt 13, and it is conveyed by fixing part 25 inside, and is fixed 
to a toner image there, and a color picture is formed in the record paper. Next, the recording form 
with which the color picture was formed is discharged outside from the outlet 26 formed in the 
other end lower part of a printer body, and is laid on the delivery tray 27. 
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[0044] As explained above, according to the 1st example mentioned above, the color laser beam 
printer 3, The color gap is reduced by inputting the correction value data for every color 
transmitted from the data processing device 2, and adjusting the formation timing of the toner 
image to each photoconductive drums 19-21 based on the correction value data. 
[0045]Next, the 2nd example of this invention is described. In this 2nd example, it is the same as 
that of the composition of each part of a color picture printer of the 1st example and operation 
which were mentioned above except the color different position correction value decision 
processing of CPU of the data processing device 2 mentioned later. Next, the processing which 
determines the value which amends the position of the color gap for every color of the color laser 
beam printer 3 in the data processing device 2 is explained with reference to the flow chart shown 
in drawing 7 . In order to investigate the state of a color gap of the present color laser beam printer 
3, and its quantity, he makes a recording form print first the test pattern shown in drawing 5 (a) by 
the color laser beam printer 3 like the 1st example, before an operator performs this processing. 
[0046]Next, an operator operates the switch which directs reading of the image scanner 1, or a 
button, after doing correctly alignment of the recording form with which the above-mentioned test 
pattern was printed to the image reading side of the image scanner 1. Thereby, after the image 
scanner 1 reads in an image reading side the test pattern printed by the recording form and 
changes it into the image data of monochrome, it transmits the monochrome picture data to the 
data processing device 2. 

[0047]And when an operator operates the keyboard and the mouse 5 of the data processing device 
2 and makes the data processing device 2 correction value determining mode, CPU of the data 
processing device 2, It progresses to processing of step SC1 of drawing 7 , and it progresses to 
step SC2, after reading the monochrome picture data transmitted from the image scanner 1 and 
storing temporarily to the predetermined field of RAM. In the monochrome picture data for one 
sheet of recording form of the test pattern which was read by processing of step SC1 and 
memorized to the predetermined field of RAM in step SC2, It progresses to step SB3, after looking 
for the data which has the same value as a value or the near value of data of the test pattern 28 
for black within the position applicable to the reference pattern 31 for black shown in drawing 5 (b). 

[0048]It progresses to step SC4, after searching step SC3 for the range in which the data which 
has the same value as the data for which processing of step SC2 was searched, or a near value 
exists continuously, namely, performing recognition of the shape of a black picture, and a size. In 
step SC4, it progresses to step SC5, after memorizing to the predetermined address of RAM in 
quest of the relative address of RAM of the center position of the picture acquired by processing 
of step SC3. 

[0049]In step SC5, in the image data for one sheet of recording form of the reference pattern 
memorized to the predetermined field of RAM, Compute the relative address of RAM corresponding 
to the center position of the corresponding reference pattern (black in now reference pattern 31 of 
**) of a color, and The computed result, It progresses to step SC6, after searching for a difference 
with the relative address of RAM of the center position of the picture memorized to the 
predetermined register of RAM by processing of step SC4 about a scanning direction and a vertical 
scanning direction and memorizing to the predetermined register of RAM as black correction value 
data. 

[0050]In step SC6, it is judged whether the memory to the predetermined register of RAM of black 
and the correction value data mentioned above about red and blue all was completed. When this 
decision result is "NO", it returns to step SC2 and Steps SC2-SC5 are processed about the 
following color. When the decision result of and step SC6 is "YES" when (i.e.. when the 
memory to the predetermined register of RAM of correction value data is completed about black 
and red and blue all), it progresses to step SC7. In step SC7, after transmitting the correction value 
data for every color memorized to the predetermined register of RAM by processing of step SC5 to 
the color laser beam printer 3 one by one with the data of the purport that it is the kind data and 
correction value data of a color, a series of processings are ended. Since the correction value data 
of the scanning direction for every color and a vertical scanning direction is transmitted to the 
color laser beam printer 3 by the processing explained above, without an operator operating the 
mouse 5, compared with the 1st example mentioned above, operation becomes simply and quick 
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and, moreover, is much more exact. 

[0051]As mentioned above, although the example of this invention has been explained in full detail 
with reference to drawings, concrete composition is not restricted to this example, and even if 
there are change etc. of a design of the range which does not deviate from the gist of this 
invention, it is included in this invention. For example, in the 1st and 2nd examples mentioned 
above, although the image scanner 1 showed the example using what reads the image data of 
monochrome, it is not limited to this but what reads image data in color may be used for it. In this 
case, since the image recognition should just look for the data of a color, it can be coped with also 
when there is a big color gap. 

[0052]In the 1st example mentioned above, if each reference patterns 31-33 and each test 
patterns 28-30 are expanded and displayed on a screen, operation of coinciding each test patterns 
28-30 and each reference patterns 31-33 will become still easier. Although the example which 
distinguishes the color in which CPU of the data processing device 2 amends a color gap by 
processing of step SA5 of drawing 4 was shown, it is not limited to this, but an operator 
distinguishes, and it may be made to specify with the mouse 5 or a keyboard in the 1st example 
mentioned above. In this case, a big color gap can also be coped with. 

[0053]In addition, in the 1st and 2nd examples mentioned above, although the example which 
applied this invention to the color picture printer which prints black, red, blue advertisement 
leaflets, etc. was shown, the kind of color and the composition of a device are not limited to these 
examples. For example, what is necessary is just to connect the color laser beam printer 3 for the 
data processing device 2 or the image scanner 1 only at the time of amendment of a color gap, 
even if it is a case where it is used by color laser beam printer 3 independent one. 
[0054]In the 1st and 2nd examples mentioned above, as shown in drawing 5 , the example using 
square-like a test pattern and a reference pattern was shown, but as long as it is the shape where 
it is not limited to this but the position gap with a test pattern and a reference pattern becomes 
clear, what kind of thing may be used. In the 1st and 2nd examples, although the example which 
transmitted the correction value data for every color for which it asked with the data processing 
device 2 to the color laser beam printer 3 one by one with the data of the purport that it is the 
kind data and correction value data of a color was shown, it is not limited to this. For example, after 
asking for the correction value data for every color, based on each correction value data, the image 
data which was able to shift the position for every color and which should be printed may be 
created, or it may be made to shift a position for the once created image data for every color in 
the data processing device 2. In this case, the irradiation timing of the laser beam automatically 
irradiated within the data processing device 2 from the laser oscillation parts 16a-18a of each laser 
units 16-18 of the color laser beam printer 3 is amended. 
[0055] 

[Effect of the Invention]As explained above, according to this invention, the detector for detecting 
the color gap which was necessity conventionally becomes unnecessary, and it is effective in the 
ability to reduce a color gap of both a scanning direction and a vertical scanning direction with 
cheap and easy composition. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram showing the composition of the color picture printer by the 
1st and 2nd examples of this invention. 

[Drawing 2] It is a schematic diagram showing the mechanical constitution of the color laser beam 
printer 3. 

[Drawing 3] It is a block diagram showing the electric constitution of the color laser beam printer 3. 
[Drawing 4] It is a flow chart showing the color different position correction value decision 
processing of CPU of the data processing device 2 in the 1 st example of this invention. 
[Drawing 5] It is a figure for explaining operation of the example of this invention. 
[Drawing 6] It is a flow chart showing printing and data storage processing of CPU6 of the color 
laser beam printer 3. 

[Drawing 7] It is a flow chart showing the color different position correction value decision 
processing of CPU of the data processing device 2 in the 2nd example of this invention. 
[Description of Notations] 

1 Image scanner 

2 Data processing device 

3 Color laser beam printer 

4 Display 

5 Mouse 

6 CPU 
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ftF*5A l 9<DJS®lc, dr>5 5— tiD 

ft F5A l 9©0^i: U— 9 s If-A©!!^©^^ 
3 ffl«r— ^CffllftfcSiJtK^A 1 

£tfZ°%&o F 2 2 t4, S&tFvA 1 9£>J3 

ffi±tc^$nfc^^nfe© F^-T-giffrrs 4: t «> 

fc, «)t F7 A 1 9 ±.<Dm&z nfcHfe© f 

;bF l 3»cJ:oT»2S?nTt^E»R±k:(g^f S 0 
[0 0 18] ft*. U— (fa - -y Fl 7, U-iffgjgS 
17 a, «F7i»2 0*J:tfS«a-f F 2 3ifetfte 
l^— tfa^-y F 1 8, U— yaSfiSBl 8 a, JgftF^A 
2 1 fc-itfgli&n.- y F 2 4 J4, iB 

5Hffl^r-2£S^VTW/B«»g^£!gftF-7A2 1 

icjgfiic LTfffe<D f ^H»*caamcfi3fr scuta, 

±EU— Ifi-'J' F 1 6, U— »f58g8l51 6 a, jfi)tK 40 
=> A 1 9*5<t?>*il^- > y F 2 2 kigsitttff-rSo 
TcU #Mh'7Al 9-2 1 fcES»fc<0fiHt#*3-e: 

[0019] fit, nfe, *e*«ta r fffeo j c-n^n 
©h-f-ftjWte^^nfcaaaKtt, fig^^F 1 3{cj: 

tad k:aa^6tifc®B»2 5 rtaptUBJssnTf-ctf 
♦ttoflSJS&arFSB 1 am ? ntc mm a 2 6 ^ e ^giuc $ 50 
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as^n, gftshn'2 7±ki«ii*na. 
[0020] c fc-^x, x-^jassa 

2 fcfc^T*^— u— y-vu 3 (D&&m<D&irti<D 
ffl«%*iiE , rsffl*»H£-r*ffia»i:-3i/^TH4t^r7 

■fnOttJifeitf^OSfcH^Sfci&fc:. 0 5 (a) 

[0 0 2 1] 05 (a) fcfc^T, ifefrSUfclie, 0 
fite<tD'ffi<DfXh;^->2 8-3 0 5 

(a) fcgVff i ;*h/<*-y©iBS»ltt#©*^H 
*r-*{4> 7*-^SfflS««2©RAM©^<0ffl«fe: 

^B2<D+-#-F^^X5£J£ftt<T, C(DiJ7- 
BfiT-£;&±fBR AMfr£M*fcb2it, 9 s 
7<J 3 fc*B&£i*T, IWtfX F/^-y©* 
^— HW&Bl^S-eSo C^rXF/^-yEMLSfct 

[0 0 2 2] #tc, J*ft#tfr-2«IS£«2©*-!K 
- F-^V^T. 5 ^jtff LTf-^JWil 2 zmiEim 
St-FttSi:, f-^5!llgi2<?)C PU(4, H4 
©Xf7/S A 1 ©Jjia^ii*, R AMOBf^Offittt 

(0 5 (b) #BB) ^M^ffiLT, fVX^l/ 

[0 0 2 3] 0 5 (b) fcfcl^T, fe^C,IlitHe, # 

1 ~3 3f*5, C<D 
mvH/*jt—y<DW9t7 ! —$it. 0 5 (a) fcStfXh 
A<?-y<D±l7-mB7 ! -5 c t&, ±I2RAM©§f|« 

lc &fzm$i7 F ux^-w-twis^s *> <D1?a&0 , 

* 7- U-f /'J >^ 3 F 7 A 1 9-2 1 tW. 
-V2 8-3 0 fcSfl^^— >3 1-3 3 fcft^^fcfi 

[0024] aw^«», c©«ia*MS6i-*Kit 
mmi^tcTX h/^-ytfeii^ztitcim$&z-< 

t—i/x*^-)- 1 ott*«io*Jg^'rs^-< , yf-, ss 

1 (4, Hi«RJRBi*»&a3»«t91*SnfcxXh/^- 
[0 0 2 5] cnt«t5, r-^5fLa^H2£DC PU 

a, 04©7>x-yys a 2©*aa / \ji», -r/-^7>+ 

RAM©3fS©SI«t-^IBilLfc«x XT7/SA3 
^\Jitr. Xf'yys A3T(4, Xt"W 4 lc, Xf 

7/s a i ojaa-e^L/fcS*'^^— >o®»ts*a 
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T\ Xf'^S A 2 ©fflHTfj&W&i!*, RAMOm^O 
fB«k:E* Lifer*. h/^-XWyi'Dift^L 

(05 (c) #«0 Xf-;7S A4'\jtfr 0 
[00 2 6] LfttfoTs Jftft#», COf-fX^H' 

U-1'4 taS?nftTXh/^-y2 8-3 ota^/^ 

^->3 i~3 3t^ j E-n j en-&-rs«fc"5t"T , >x5 

[0 0 2 7] Xf7^S A 4^l±, T-^^ag«2© 
C P U tt, V>X5 <JDfit£#* >tf * U v * Sn/cfrS 

•forcible, V^XS^ittLTv f^X/U-l'4tg 

cnt«fc5. Xx-y7S A 4 ©WRrHSJStf r Y 

ESj £&t)> r-^Ma^M2<DC PUti, Xf7^ 
S A 5 ^MtSo 

[0 0 2 8] *-y;l/A^aiS4tC[«, "^ftfr 

g!?s^£— 3/3 1 rtT-^-oHfefflcDT-X h/^-> 
2 8©±t*4i< MiB fc&3i:£f;:v7X5<7) £ > 

ft TYESj fcttft6-f, #-y;I/#iIMJfc{iBfc:&3 

f'y/S A4 ©WW *» t> o 

co 02 9] xf9^sA5m mmc^^x5<Dm 

2 -y ft less i o Tf|££ nfcfe* ! WB'J LT 
fi*RAM<0BfSOU^X*fc:Eia-rSi;i:tfcx 
*-y;l/<^fi£*<^flDSlp£i:U ^©S^jSOf* 
4 , X7W4fcg3*Sft;feT* h^-y©E»ttl $ 

^jB^Bttt^nfc R AMrt©±a3S*jSfc:*HS-rS*BW7 
F PX* R AMO^© US>"X 2 £E« bfc^ Xf7 
7°S A6s\M& 0 

CO 0 3 0] Xf7/SA6T'!i, XxyT'S A 2£>M 
S-eK»i&»x R A M<Dffife<Dffimcmi&Lrc-TX h/< 
yOiaflWE 1 * Diifi-r— X 

f-y^S A 5<D$mVR AM<0fllf5£©U^X*lCfB1gL 
fcS*jSOffi»7 F UXfcE«2ftTVS7*-*©ffii: 

©ISSS6nfciii«Offl»7 F UX£3c#>T R AM<D0t 
j£®7K UXfcEtttl/feSL Xx-y7°S AZ'xjtOo 
CO 0 3 1 ] Xf7/S A7T*(i, m&D&Wl*fTr>1t 
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t& xf'v^s A8-^Jitro c<DWB<D®mz, x"7X 
■£T#M-f £<4B3:-eX5^ KS#, f&MffiB©£<:3 
T, r— *«yi£B2<DCPUti\ v7X5©^i}fc<fc 
fi*#fc:S-3VT, Xx 7 7° S A 2 T?W»5&A//£B«T— 

? nx i/ ^ * - y ;H3 <t tffgjts n^a «*Bffi±T» 

10 W^-tt^o »fi^H\ i!3v?X5©»^ fcfc* 
fcf, Ife©fXh;^-V2 8«t5P/^-> 
3 lfc-Srr«3:"?ll!>iILfc&, 7-)X5©ilS^ 

CO 0 3 2] Xf7 7"SA8T1t x-£MS^B2<7) 

SfrfcPJBrf So COWWIS** 1 TNOJ 4>#&fcfcl\ 
Xf7ySA7Al§ 0 ^oi*^ Xr-y7SA8(DW 
WlSStf TYESJ <D*§-g\ v7X5©6fe£ 
20 #^vft^7Snscfcti:J:»), iStte>&lH&B$fiS£ 

t-sgo^tfxasnfcW&fctts xf^^sAg^ 
Jttr. 

CO 0 3 3] Xx>y7°S A 9T'ti, Xf y 7°S A 5 <D9& 

Hfe) ©S*£fcM^SfflW7FUX 
4:, Xx-y7°S A8-esi^4-^y^7^n7c^^<D* 

-yyl/OfiiBfc^jS-rSR AM<Dfflft7 KUXfc<DM* 
±^g73[S]fec};tf|iJ^g73(p]ti:o^T*i67cti. xf -y 

■f s a 5 ©jaaT?j»£?nfefeoaiEfflr-* £ lt r 

30 A WDFftmo) \am Ltc'&, Xf -y 7" S A 1 0 

CO 0 3 4] Xf77S A 1 Ot'li, Hfe, *fefe«fctf 
WfeO-r^Ttcov^TiKELfcffliEffl-r— 5«DR AM© 

u^x ^^s©e«^»t Lfcfrga^fWrr <s . 

COWBf»g*«< TNOJ Xf7^SA4'\ 
^©fetOI/^TX7--y7°S A4 — S A9©®a^ 
fr^o t^tf^, Xf7^SA 1 0©2pJWB£*>< TY E 

sj <o«^, -r ne, #fefcj;t>*»e©-r^T 

lcoi/>TfflIEtt-r— R A M^Rff^b^X^^OIB 
40 H^Tl/feW&ttt, Xf'^SAl l'vittfo Xf 
■y^SAl 17(4, Xf-y/S A 9 ©MST' R A M^filT 
^OU-^X^fcE*bfe#fiSO«iElitr-**, fe<7) 

^g?3 |q]*3<t t>*I'Mfi7? f^coMjEffix— ^ W% U— 

Co 0 3 5] y^yv^socpue 

50 <7)EP^ • r— ^!51i$O ; aicov>T06^^-r7P-^ Lj *' 
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-h*#JBLTffiflB*3. T-ZWM'&m.ZlrZ&Z 
-7x^X9£;ffLTA7jSn3i:, H6t^-TEn*- 

r-^Eflwiatfx^-h-rso cpu6ii x 

•f y7°S B 1 (DjaS'xjl^ A^nfc-r-^filEfi 

©WRffciS^^TWSftS. tOWWISStf ry E Sj 
©«£fcJ^ Xf'yys B 2'\jit5' 0 
[0 0 3 6] Xf7/SB2t(i, A^ftfcfiilEffi-r 
-$l£&&mz- R A M 8 £>fJt£<D lclB«U;fc 10 

ft, -ao«ia*»7-r*o Xr-y 7°S B 1 

oMWBiitf tnoj -f&fr-s. xfi-zntc? 
3Ntty 0 xf'y/SB *&isg|3i ovists 

^ ffi^l 2lC«K&t^3<fctf#U-- lfa--y h 1 6 

~ 1 8 fcflJ3^*IBgr*ft 

Xf7^S B Cftfc <fct), tgffiffil Ottf&ftt 

h 1 1 frtbmmmzm.QihLTffim^h 1 3± 
tcfwu mi&sisi 2 ttiHfiattsjKss^^ h 1 3t£D 

»fa-ry M 6~ 1 S&Ztl^tKOZJ 20 
[0 0 3 7] X^y-fS B 4T?tt, RAM8CfSOU 
fells Xf-y/S B Shitty, Xf7^S B 5tit <S 

sans ftfc u~ 9* tr-A^s t^raw lt^?.<dt\ 
XTy~7s b 4 ©jag-emm Lfcue^ffiiEfflx-^ 

h 1 6lclSM-rS^'f'5y^«MiE-rSo ^bT, CP 30 
U6fciu Xf \y 7° S B 6 'xiSifo Xx y 7°S B 6 T'fis 

ift©*7-i«f-**xf'^s b 5 ojaaT-ffliE 

Xr-y7°S B 7'\jI£?o 

[0 0 3 8] cmaD, U— »fn--7 h 1 614, CP 

±j£fi#faMc¥£iEbooJHI*t-SCi:fc,fctK if ft 40 
^bT, SAW-- V h 2 2 tt, «3tK5A 

Sfcfctt, SSJfcF^Al 9±©&«Sftfcllfi<Dh* 

[0 0 3 9] Xry7*S B7T?tt, RAM8«©U 

XfyfS B 8^ittf 0 Xf7ySB5m X 
r -y 7° S B 7 Ojaa-PK»lB L fc*fiO»iEffiT-* * 
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1 7t(B3|-rs^-i'5^y*«liE1-So f-UT, CPU 
6(i, Xr-y7*S B 9^\Jttr. Xrf 7*S B 9T?{4> * 
fe©*7-Si^-r-^^Xr'y7 , S B 8 ©jfflSTMiE? 

f'^s b i oNitr. 

[0 0 4 0] cntiOs U— »fa. =- y Y 1 7 It, CP 
it F5A2 OCjfffifc:, 0^J&# I) n> 5 t> 

2 o©jsa±tcj&8£ftfci8«**fe©F 

ZtttlC *ftF^A2 0±<Dm&Zftrzft&<Dbi- 

[004 1] Xf'^SBlOT^ RAM8©Mj£© 

Lft^ Xr-y7°S B 1 1 '\jHtfo Xf 7 7*S B 1 1 T 
«u 7>7 i -y7 p S B 1 0<Oj&S-eR#fflLfc*fe©«IEfl[ 

T v C P U 6(4, Xx-y7°S B 1 1 'v.jttfo Xf7 7*S 
B 1 1 fit Wfe<D*7— ffl^r'-^^X-r7 7°S B 1 
1 cD$aSt:-*flE 2 nfc 2 »fa-y h 1 8 

[0042] cmati. u-fa-7H8ii, cp 
±3&EeriRlt* 1 F^gb'OOi!gifrsc4:k:J:»), ?g# 

[0043] *ut, Hfe, *fe*3.ta*Wfe© ; en ; fn 
^TM^^n, ®B»2 5rtBIJk:|IK6«nT J E-c:?h^ 

n, SP«HW2 7±fcKB2n*. 
[0 0 4 4] «±l«0JLfc4;^tc, ±xgLfcmi <DHJ&£ 
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OffijEttr-^fcS-^vrSSttKvAl g~2 1 -\£0 
CO 0 4 5] *%B^^2WHSSWCOt/>T^ 

ass 2 <dc p u ©fesijffiEffljEffi^sjaau^tt. ± 
t*7-u— if^u 3©&ee©frf n©ffiB*?f 

[0 0 4 6] Jftfls#tt, ±i2x X h/<*-y#gj 

£jg*f3x-r >yx, &s<^tt#*y*SkfFrSo 

fc«fc»K -T^-m+t 1 (i, H«Kffiffifr5ESiffi 20 

tcEf]* ?n/ctx h/^-y^totty ^d©h 

[00 4 7] Sf¥#tfx-*J&SSB2<D*- 
sP- F^v^X 5#SfeftLTT-*8lS£fi 2 *ffiIE« 

j*^*- Ft -rat, -r-^«ias«2©c pua, 0 
7oxf»^s c 1 cDsaa^it^ -f yx++x 1 

ft^KHI^nfc^ / ? olif-^^i^f RAM 

Offi£<Dl!Sttfc-H$8B« Xf -y -f S C 2 

(So Xxy7"S C 2Ttt, Xr»y7SC lOJ&arfR* 30 

R AM©m^©1S^£E1ibfcxXF/^-y© 
EfifcUftSte^/^oHfcr-*©*-?, 05 (b) 

[0 0 4 8] Xf7ysC31?ti, X-r>y^S C2©® 

iiS0Hfl^^:fe<j:tf:*:#3©^*fto;rei£, xx 40 

•y/S C 4'\jtfr 0 Xx-y^S C 4 7tt, Xx-y^SC 

UX£3jc#T R AM©rIt£©7 F UXfcE«l/fc3L X 
fy^S C S^itfro 

[0 0 4 9] Xx-y^S C 5THi, R A M<Dpft'fe<DW$i 
tctB»L1tW^/^-y<OtESSM 1 ##©afjx-2© 
4>T\ m-rsfe(DS^^-y (^©»&, Hfiffl© 
|tlp/<*— >3 1) O^WftBt^JS-rSRAMCfflJ* 
7FUX£gftiU *©Jiaj|gSi:, XT77SC4© 
^aT' R A M©0r^© Vi?7^$ \Z.WM. L /cfflff ©ff'Mi 50 
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R AM©Jff£©l/S>X*lcE«t/fcSL Xf77S C 6 

[0 0 5 0] Xf77SC6m Hfe, ^fefcitfW 
fi©T^TlCO^T±$LfcffiIEffix-2©R AMO^t 
SO l/S^X^ 'NOEttft^T Lfe*^^*WBff C 
®¥iJWB*^ TNOj ©Jfr&fcfcL Xr-y7 p SC2'\M 
0, aoftKO^TXfy^S C 2~S C 5<D$m%:'n 
9o l/^(£?s Xf77S C6©l9«fiBmtf tyesj 
©i§£, T&fc^ Hfe> *fefe«fctf1tfi©'f'<Tk:-3 
t/ * T ffixEfifrr — ^ORAM ©/3t5£© X ^ "\©E« 
«7Lfc»&li:f4, xr-y 7"S C 7^\jtty 0 xf77S 
C7T?tts Xr-y^S C 5©SaaT?R AMdMOb-^ 
x*teE«Lfc&eS©ffiiMT-**, feOffiSr- 
£ cfctflilEffix-* Tfe^iOf-^ 4: £ t fc, 

* 7- u— *f 7 u 3 tiess ufc& -ii©«yi*« 

TfftOffiiBix-^tf^-l/-- 9V'J V* 3fcKj£S 
[00 5 1] fiLh, #58W©fSfififll*HBi*#BSLT8¥ 

SI 1 fc'itf^ 2 ©HfiEfl&Jfcfc^Ttt, ^-v-'X^-v x 
%7f;Lrct>\ ctilcffiMZft-?^ A^-OH^x-^^: 

{ife©x-££$^-fnfcf<fc</^T% **&fefn^« 

[0 0 5 2] ±ftLtcm 1 ©HfigWcfc^T, «■ 

S^/^^-yS 1-3 3t#fXM^-V2 8~3 0 

8~3 0t#I¥/^->3 1~3 3fc«-St?*«» 

Wcfet^Tfi, i4©xf77 , s AsosaaT-x-^ja 

ag«2©C P U^-f ttfcMIE-rsefcPJBiJfSGiJ* 

[0 0 5 3] jfjn^-T, ±SSb^lfeJ:^2<DilM 
tfet^Ttt, *5SW*JR. ^fc-itfWfeOx^v'/S'g'^ 

A\ fiOfflife«l:tragB©flWittx cnP.©^)!i^J{cPI 

ssftft^. fctittf. *^-u-if^y^3«ffi-p 
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c o o 5 4 ] s it. ±a btcm i & j: ism z vmrnmic 
# musita* «fc ? ftj^K-ea&nar h© * 5 a & <t 

St- £ *5<fc tf*KEttr - * T 26 S liOr- * k fc 

-U— Hf7l>y*3©&b— •tf'ajzy M 6~1 8<DU 
— «f£|ggP 1 6 a~ 1 8 afrZm&tZtl&ls— *f If- A 

CO 0 5 5] 
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= [0ffi©fgW&t«BJ] 

[0 1 ] *5SWOS 1 fc<fc^2©IS6£0!lte«fc3*7- 

[04] #^<d!h i ©iwj^fc-tf^x-^sasigg 
2 ©c p u©ftg'jffiBffliEfiaa£ffl9*^ , r7o— 

[05] *mft<D%Mm<DMttmm?%fc$><Dm-?%> 

[06] *7-U-^'J 3CC P U 609I1: • r 
[0 7] *^0»2 0Hli6fflkH3it*r-*«y^ll 

2©c p ucfeS'KfisffiiEffl^^a^a-r^p-^-v 

1 -f^-^x^-v-f 

2 -r— ^ms^s 

3 *7-b-f^J>^ 

4 rVT-TW 

5 V>X 

6 CPU 
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